Quantification of iNOS mRNA with reverse transcription polymerase chain reaction directly from cell lysates.
Inducible nitric oxide synthase (iNOS) is a member of a family of primary inflammatory response genes. Quantitative measurement of iNOS mRNA levels is important for the study of gene expression of this enzyme during the process of inflammation. We report here a method for quantitative measurement of iNOS mRNA levels with rtPCR directly from cells lysed with a single step phenol/chloroform/ether extraction. Using a mouse macrophage cell line, J774.2, which expresses iNOS mRNA upon LPS + IFN-gamma treatment as the model, the effects of the extraction on iNOS mRNA recovery and cytosolic RNase removal have been studied. The cells are lysed and RNases denatured and removed by phenol/chloroform extraction. Trace amounts of the phenol partitioned in the samples are then removed by ether extraction. After the extraction, the samples can be used directly for reverse transcription and PCR without further purification of RNA. The recovery of specific mRNA is not affected by the extraction procedure and externally added iNOS cRNA shows no degradation by the extracted cell lysates. Measurement of iNOS mRNA with this procedure is linear using serially double-diluted cells in the range from 94 to 6000 cells. The efficiencies of rtPCR of iNOS wild-type and deletion cRNAs are also compared in our study. By controlling the molecular size of the deletion construct to within 10% of that of the wild type and maintaining PCR cycling below 25 cycles, the rtPCR efficiencies of iNOS wild type and deletion are identical. The detection of rtPCR products is enhanced by hybridization with specific probes. Under these conditions, iNOS mRNA concentration can directly be calculated from the internal standard in each tube without a standard curve. We conclude that our procedure provides an accurate method for quantitative measurement of iNOS mRNA from limited amount of cells without complete RNA isolation.